STROKE VOL 15, No 6, NOVEMBER-DECEMBER 1984 16%. Special examinations were mainly performed on younger patients with SAH and ICH, and when there were difficulties in differential diagnosis.
After 3 and 12 months from the onset of stroke, patients under 65 years were examined by a neurologist and neuropsychologist. All patients were neurologically investigated, but psychological examinations could not be made all because some were in poor condition. Some patients could be examined only partially. The neuropsychological testing methods included the Wechsler Adult Intelligence Scale Subtests, the Wechsler Memory Scale and the Benton Visual Retention Test. Tests for detection of specific neuropsychological deficits included clock-face and map tests, visuoconstructional drawing tasks, tests for speech, reading, writing and calculation and praxis of simple hand movements. 9 The methods used to evaluate the emotional reactions were clinical interview, Gainotti's Systematic Observation 10 and Beck's Depression Inventory." The emotional reactions were assessed as nonadequate, when the patient had marked depression or other marked features such as emotional lability, indifference, euphoria or anosognosia.
In the case of patients over 65 years, the information concerning neurological status and outcome after 3 and 12 months was collected by interviewing them and their relatives.
The end-points for the outcome of stroke were: discharge from hospital, independence in activities of daily living (ADL) and return to work. ADL included ambulation, self feeding, dressing and personal hygiene. The disability grading system was: fully independent in ADL, needs some help, needs much help, totally disabled. In the cases of house wives and students, return to work was defined by their ability to continue housework or studies as before. The degree of recovery after 3 and 12 months was also analyzed by comparing age-matched patients in different stroke subgroups.
Data processing was carried out at the Computing Center of The University of Helsinki with a Burroughs 7800 Computer. The chi-square test was applied as the statistical test of significance.
Results
Out of a total of 255 new stroke cases, the 154 patients (70 women, 84 men) who survived for one year were examined. The mean age of these 154 was 61 years (range 17-90). The number under 65 years was 77, those over 65, 77. During the follow-up period , 8 patients (5.2%) had recurrence of stroke. Most of the patients had a brain infarction. The exact distributions by diagnostic groups and age can be seen in table 1. The lesion was located in the left hemisphere in 40% and in the right hemisphere in 39%. It was vertebrobasilar in 10% and it could not be defined in 11%.
45% of the patients had comorbid hypertension and 65% had elevated blood pressure at the acute stage. 40% had heart diseases, and 14% myocardial infarction in their previous medical history. 24% had had previous transient ischemic attacks and 16% had diabetes. 34% of the patients were smokers and 24% were overweight. The distribution by social classes was consistent with that of the general population of the district studied.
The frequencies of some important neurological signs at the acute stage, 3 and 12 months after stroke can be seen in figure 1 . The frequencies of neuropsychological deficits at 3 and 12 months after onset is seen in figure 2 . The frequency of hemiparesis decreased from 73% to 37% during the follow-up period of one year. Table 2 presents the numbers of patients with hemiparesis in different stroke subgroups at the acute stage and after 3 and 12 months. The downward trend was also seen in neuropsychological deficits, e.g. visuoperceptual deficits decreased from 60% (at 3 months) to 41% (at 12 months).
The profile of recovery according to the outcome criteria was: 107/154 (69%) of the patients were at home after 3 months and 120/154 (78%) after 12 months. As shown in figure 3, As a group, patients under 65 had better outcomes than those over 65 years, as shown in table 3. When compared to older patients, the younger group were more often at home and more independent in ADL after 3 months (p < 0.01) and this difference increased at one year (p < 0.001).
As a group, SAH-patients had better outcomes than ICH-and infarction-patients, as seen in table 4. However, when SAH-patients were age-matched with infarction patients (age deviation for matched pairs was ± 2 years) they did not have different kinds of outcomes in discharge from hospital, ADL or return to work (table 5) . Other subgroups of stroke were also age-matched, and no difference of outcome was seen, albeit the groups were small.
Patients with hemispheric stroke did not have different outcomes compared to patients with brain stem stroke, but the brain stem group was small. In addition, patients with left hemispheric lesions did not differ from those with right hemispheric lesions.
Transient ischemic attacks prior to stroke and comorbid hypertension did not influence outcome. At 3 months after stroke, there was no difference in discharge from hospital when patients with comorbid heart diseases were compared to those without. After 12 months, however, patients with comorbid heart diseases were more often in hospital (20/62) than those without (14/92;p < 0.05). Patients with heart diseases were also more dependent in ADL after 3 and 12 months (30/62 and 27/62, respectively) than patients without heart diseases (29/92 and 22/92, respectively). These differences were both significant at the level of p < 0.05. Hemiparesis at the acute stage significantly influenced all the outcomes (table 6). Patients without hemiparesis were more often at home after 3 months (p < 0.01 and after 12 months (p < 0.05). They were also more independent in ADL after 3 months (p < 0.001) and after 12 months (p < 0.01). From 58 patients gainfully employed prior to stroke, those without hemiparesis returned to work more frequently than those wih hemiparesis (p < 0.01 at 3 months and/? < 0.001 at 12 months). Patients with lowered level of consciousness at the acute stage were more often in hospital after 3 months (14/32) than conscious patients (33/122;/? < 0.05). After 12 months, however, there was no significant correlation. There was no significant correlation between initially unconscious and conscious patients in ADL independence after 3 months, but after 12 months initially unconscious patients (15/32) were more often dependent in ADL than conscious patients (34/122; p < 0.05).
As seen in table 7, patients without impairment of intelligence were more often at home (p < 0.01 at 12 months) and more independent in ADL (p < 0.01 at 3 months; p < 0.001 at 12 months) than those with impairment. Also, they returned to work better than patients having impairment of intelligence (p < 0.001 at 3 and 12 months). Impairment of memory hampered mainly the return to work. 21/44 and 13/44 who were working prior to stroke had memory impairment after 3 and 12 months, respectively. From these patients only 3/21 and 3/13 had returned to work. From those not having impairment of memory (23/44 and 31/44) 10/ 23 and 23/31 patients had returned to work after 3 and 12 months (p < 0.05 and p < 0.01 respectively).
As for specific neuropsychological disturbances, visuoperceptual deficits had the greatest influence on outcome. 39/65 and 25/61 had visuoperceptual deficits after 3 and 12 months, respectively ( fig. 2 ). Of these 24/39 and 18/25 were independent in ADL. Patients without visuoperceptual deficits were more often independent in ADL: 24/26 and 35/36 (p < 0.01 at 3 and 12 months).
As seen in table 8, the nonadequate emotional reactions, especially those other than depression, correlated with poorer discharge from hospital and with dependence in ADL. Patients with adequate reactions were more often at home (p < 0.01 at 3 months, p < 0.05 at 12 months) and more independent in ADL (p < 0.01 at 3 and 12 months). There was a highly significant correlation between living circumstances prior to stroke and discharge from hospital: from patients living alone, only 30/56 (54%) and 34/56 (61%) were at home after 3 and 12 months, respectively, as compared to 77/98 (79%) and 84/98 (86%) who were living with their family (p < 0.001 at 3 and 12 months).
Discussion
Over two thirds of these patients had a brain infarction, which is slightly more than in the previous study done in the same region. 3 The number of surviving patients over 65 years was the same as the number under 65. This is probably due to the fact that highest mortality occurred among those over 65 years. 8 The number of men and women was almost equal.
Many studies have proved that hypertension is the strongest risk factor for stroke. 3 ' 12~16 In this study, 45% of the patients had comorbid hypertension and 65% elevated blood pressure at the acute stage.
All neurological deficits had clearly improved by 3 months and continued to improve up to one year, though not so much. These results are in agreement with earlier studies. 4 " 3117~" In this study, the improvement in hemiparesis was only seen in the infarction group. The number of patients with dysphasia decreased up to 3 months, but not thereafter. This is in agreement with the findings of Demeurisse. 20 Most earlier studies have stressed the importance of the usual neurological findings, e.g. hemiparesis, dysphasia etc., while neuropsychological disturbances have received less attention. Our results support some earlier 21~22 which state that neuropsychological disturbances play an important role in the recovery from stroke. The profile of the improvement occurring in neuropsychological disturbances resembles that of the neurological disabilities. In most neuropsychological deficits a clear improvement was seen.
69% and 78% of the patients were already at home after 3 and 12 months, respectively. This good result may be due in part to the young age structure of the group. Some patients also had only mild disabilities. The role of rehabilitation is also to be considered even though it cannot be quantitated. 62% and 68% of the patients were independent in ADL after 3 and 12 months, respectively. This result is somewhat better than that of Feigenson 6 and might again reflect the younger age structure and milder disabilities in our series. In a recent stroke study from East Central Finland, 21 the number of patients independent in ADL after 6 months from stroke was 56% and there was only minimal change 12 months after stroke. In that study, patients were somewhat older than in ours. In Garraway's study, 23 " 24 62% of the patients in a stroke unit were independent after two months, while after one year the proportion of independent patients had actually fallen to 55%.
After 3 months, 32% of the patients who were gainfully employed prior to stroke had returned to work; a similar result was seen in the previous stroke study of the district. 3 In our study, 55% of the patients had returned to work after one year. This result is better than in Sivenius's study 21 in which 40% of the patients had returned to work one year after stroke.
As a group, younger patients (< 65 years) recovered better than older (> 65 years); this is in agreement with earlier studies. 4 -25 Although it seemed that SAH-patients recovered •The number of patients gainfully employed before stroke was 58/77 under 65 years. better as a group, it is notable that when they were agematched with infarction patients they did not have a different kind of outcome.
PROFILE OF RECOVERY AND OUTCOME AFTER STROKE/tfo/iVa el a!
In this study, patients with hemispheric stroke did not have different outcomes than patients with brain stem stroke, but the brain stem group was small. Patients with right hemispheric lesion did not differ functionally from patients with left hemispheric lesion. This differs from the findings of Lehman, 23 who reported that patients with right hemispheric lesions have less favourable functional outcomes than patients with left hemispheric lesions.
Patients with comorbid heart diseases remained in hospital more often and were more dependent in ADL after 3 and 12 months. Opposing views have previously been stated regarding the influence of heart diseases. 1< " 3 ' 25 Transient ischemic attacks prior to stroke and comorbid hypertension did not influence outcome. In the previous Finnish study, 26 hypertension did not have any correlation with ADL either.
Acute stage hemiparesis was a clearly negative prognostic sign for all the outcomes. The negative influence of hemiparesis in recovering from stroke has been reported by other investigators. 4 " 5 ' 2I Though primary level of consciousness is an important prognostic indicator for survival, 1 3 8 it did not have much influence on outcome among survivors. Lowered level of consciousness influenced discharge from hospital after 3 months from stroke: patients unconscious at the acute stage stayed more often in hospital after 3 months than conscious patients, but the difference no longer existed after one year.
Clearly, impairment of overall intelligence, impairment of memory functions and visuoperceptual defi- have reported similar results concerning persistence of these changes, as well as their influence on recovery. Depression decreased after 3 months and thus seemed to be associated with the emotional crisis or grief reactions after severe illness. 30 Patients living alone stayed significantly more often in hospital than those living with their families, which is in agreement with earlier results. 23 It seems that family involvement is one important predictor of the final disposition of the stroke patient.
This study shows that, among stroke survivors, a clear improvement of neurological and neuropsychological deficits is seen from the acute stage to 3 months, and that this improvement still goes on up to one year, albeit to a lesser degree. A longer follow-up time is needed in order to see how long this improvement continues. This study suggests that neurological and neuropsychological deficits, as well as emotional reactions, influence the outcomes after stroke, and we think that they should all be taken into consideration in prognostication.
